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ABSTRACT

This study is devoted to the analysis of the vageteof coastal dunes in the region of Tlemcen.uRsswvere
obtained on these in general, including the biaalgand ecological. These results allowed us tividdalize different

phytosociological classes:

The Cakiletea maritimae and Ammophiletea for cashebeach; the Thero Brachypodietea and Querdatisa

in the sand dune and fixed dunes. Class Cakiletg@imae and Ammophiletea grouped species of enmticyaunes.

Thero Brachypodietea class includes species of dand. The class of Quercetea ilicis includes gseof the
dunes most advanced and most determined. Usinggniblogical data and plant dynamics, we undedsthe evolution

of the vegetation and its diversity.
KEYWORDS: Phytoecology, Phytosociology, Coast, Dune, Divgrddgeria
INTRODUCTION

Mediterranean coastal ecosystems are charactdrizettong climatic constraints and pedologicalrsglj wind,
drought and shallow soils or mobile. While movirfglee beach to the interior, we find a successidamdscape elements
of dunes whose character and morphological vegetlaiked to the progressive modification of amluiersalinity, wind
power and sandy motions. The work we present hmmneerns the coastal vegetation since the beaclemif 8af up Marsat
Ben M’hidi Figure 1. This one is related to a higloportion of sand, always greater than 60%. Thgetation of the
region of Tlemcen provides a good example of stodthe plant diversity and above all interestingtbgsis of natural
ecosystem dynamics, coastal. This type of workidees addressed by several authors. Quote MainlyZ11][3] and [4].

MATERIALS AND METHODS

The study covers the analysis of the distributiérspecies in the coastal region of Tlemcen: Stuiths svere
chosen. From the beach Beni Saf up Marsat Ben )'we have specified the distribution of taxa adenitify the
botanical and ecological components of these spetiegey help us to better understand the vegetdtjoamics but also

to better understand the ecological factors.
For this we chose two areas repartees as follows:
* Representive areas them live dunes and dune embrffoom the beach Beni-Saf up to Marsat Ben Mhidi
e Zones representing the semi-fixed dunes (Ghazaaumeént factory station (Beni-Saf).

These 2 areas differ from each another by: geograplocation, climate, topography, edaphic coias,

anthropogenic factors and plant diversity.
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Stratify From sampling, we have selected 10 studiessrepresentative so the study of coastal
vegetation in the region of Tlemcen.
Each of these stations has several fundamentdfbreint situations.
These stations are localized in the western patteohorth-western Algeria.

They are located betweerr ind 1o 27 _ 51 west longitude and 34nd 35 27_ 18 north latitude. The zone is

restricted geographically:
e To the north by the Mediterranean Sea,;
e The south by the mounts of Tlemcen;
e To the west by the Algéro-Moroccan border;
e To the east by the wilaya of Témouchent.
Béni Saf

Those lands are limestone lithothamniées rich ssifeshells lumachellique of type post- tablecldthiscene rest
on these limestones intercalations clays to sandsi@rtonian age (MioceneJhe limestones constitute a plateau called
"Sidi Safi plateau” from which is calcium carbonatated for cement plant Beni S&hese limestones are covered with

places by volcanic formations of type basaltic, @is[12].
Rachgoune

The station is located at the mouth of Tafna. Thasethe dune deposits at "El Guedim" and, onitijfe bank

of the Oued, in these dunes appear basalt flovek lolalor inter stratified with the volcanic tufiSuardia [12].
Genesis of Sea Dunes

Under the effect of erosion, sand particles ara@td move grace to winds to feed the dune ridgeastline.
Dunes

The wind pushes the sand which will hang on wastedht by the sea. This forms a hump get biggertaggler.
This is the birth of a dune where embryonic goingdevelop a ephemeral vegetation based Medicago maring;
Cakile maritima; Euphorbia paralias. According to [13], dune is a deposition of sandiediby the wind into coming up

against various obstacles such as vegetation greditas terrain encountered between the beachhanohainland.

The dynamics of dunes depends on the one handediMind speed and the dimension of sand particlés an
on the other hand, obstacles which are the vegataii the reliefs. As a function of the latter wisticiguish 04 kinds

of dunes.
The High Dunes Encountered the vicinity of the sea (beach RaachgpBeidar, Egla M'Khaled)
Dunes on SlopesAre on slopes exposed to the sea (the valleybdrame)
Suspended DunesAre formed on the cliffs parallel to neighborhoddiee sea (Ouled Ayad)

Dunes Clad: Depots constitutes tackles against of the screstopk. It is characterized by a vegetation based on

Crucianella maritima, Thymelaea hirsuta andElichrysum stoechas.( Marsat Ben M’hidi)
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The bioclimatic study for two periods (1913-1938)da1970-2002) Figure 2 showed a vertical indeneadh
station in direct relation with the Q2 Embergeati®in Ghazaouet, despite falling on of the valu®afalways under floor

lower semi-arid to hot winter

This climate favors the extension of a vegetati@rdphytic xerophyte.

RESULTS AND DISCUSSIONS

Due to all this work it is possible to present sfyethe distribution of taxa and identify botanicahd ecological
components of coastal vegetation of the region lemten [11] Figure 3. This vegetation is distriltleg 63 Studied
Families. The genres most represented belong tdamdies (22 and 14 Asteraceae Poaceae). Thesdatmities alone
represent more than 40% of the flora species dlugiigure 4. Some families (Cupressaceae, EphedraEémnkéniacées
and Convolvulaceae) are a very small percentaggylay an extremely important role in the genesid the formation of

dunes (eg, Juniperus phoenicea family Cupressadeiah fixes the stabilizing the dunes.

The number of families ranges from 06 for the beafcBeni Saf reaching a maximum of the 17a 18 feesifor
beach Egla there by characterizing embryonic dundswards pointing the number of families incresss the case of the
02 stations Ghazaouet and Rachgoune represersatisemi-fixed dunes even fixed for the case okthdon of Beni Saf
(the cement plant). The biological types are cooéd by environment factors determines the type @rysiognomic of
the vegetation. We determined the biological speafithese formations. The enumeration of spegigsidiogical types is

performed on all the species inventoried in eachgal gives us the global list the following corajtions:

Table 1 and Figure 4 show that the distributionbaflogical types within these formations remaingyve
heterogeneous. These spectra show a reductiowearthe total absence of phanerophytes due edbetdigghenomena
of degradation and an increase therophytes espedial stations Beider and Ghazaouet (79.14% and )85%
The composition of general spectrum accuses predoroe of therophytes in relation to other. The @iagof the study

area is of typ&igure 5: Therophytes > Chamaephytes > Geophytes > Hemicrygtbytes > Phanerophytes.

Ghazaouet station and the valleys of Rachgoune sh@emplete lack of the phanerophytes and dominance
of the therophytes. These therophytes have théatyabd withstand the stresses imposed on by saim dharacter
of therophytisation these stations, and in pardictheir geographical position has enabled us @ssily them among
the back-dunes whose are the first influenced leyabean spray (embryonic dunes) and the by thewiy steppic
(littoral dunes). The percentage of therophyteothier stations (Beni-saf, Beach of then Rechgotmta M'Khaled

and Ghazaouet) seems more or less balanced with%758.16%, 77.77% and 50% respectively.

Hemicryptophytes are totally absent in the beacle@®@Ben Ayad Ben and Marsat M'hidi, this can bel&xed
by the poverty of soil organic matter and weakiadiie (about 100 m) represented by these statidns.phenomenon has
been confirmed by [5]: Indeed, the abundance ofitwmtophytes is explained by richness in organatter in forest and
altitude. Despite the importance of therophytes,dhamaephytes keeping an important part in thegetagon. They are

better adapted to aridity.
For our case we recorded a percentage 21 to 27@raong species met: we have
e Zizphuslotus
» Lavandula stoechas

e Lavandula multifida
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*  Ulexbaivinii
e Ulex parviflorus
and finally, geophytes are everywhere less domindgthtonly 8 to 11%. They are represented by:
»  Asparagus acutifolius
» Asparagus gtipularis
e Irisxiphium
»  Orchismorio
e Serapias neglecta
*  Orchismaculata

In the stations of Rachgoune and Beidar, geophgtescompletely absent [10] are also larger propostiin
geophytes in Mediterranean region in steppic domdinem climatic rigors and structural instability the soil
(sandy substrate) foster the development of spégibe short life cycle, more or less demandinthe&oneeds hydric and
trophic. [9] Points out that the highlands Algesgahe increase is in relation of therophytes witradient of increasing

aridity.

The importance of therophyte is in direct relatigith the disturbance index which has been calcdl&em the
number of species encountered in our floristic sysv For full stations, this index remains highéfation to results [8] in

Tunisia where there is obtained 70% as high value.

For our case, the disturbance index being of tleeroof 81%Table 2 for the entire study area, the high
degradation engendered by action of man is digyinisible (clearing, fires grazing and urbanizadioln this context, [7]
report that the disturbances caused by humans iantehds are numerous and correspond to two Sinmtinore severe

ranging of the matorralisation up of desertificatjgassing by the steppisation.

The importance of the disruption index is proparéibto the dominance of therophytes who find héwrt
favorable environment for their development (sasdpstrate, Poverty in organic matter) again rafigca more open
environment. These ephemeral species resistantraons imposed by the wind (movement of sand gag) and sea

spray. They are also called passive dryland bedaesestop all metabolic activity during adversaditions.

This index shows the therophytisation of the zalkoWs a steppisation which is treated as the @tarstage of

degradation of different ecosystems with the sged@minance sub- nitrophilous related to overgiafri
CONCLUSIONS

The study of the vegetation of the littoral hast#ed us to bring out the following results:

The group Poaceae, Asteraceae, Fabaceae and Cdlgophe unquestionably dominates the field.

The biological type "therophytes" largely dominateem stations studied in the coastal come secbatht
chamaephytes, geophytes and finally hemi cryptashyThe latter, according to [5] require a mediuch Kin organic
matter and a strong altitude, which is not for @ase Phanerophytes by against are totally absetteinvalleys

of Rachgoune and Ghazaouet; but shyly representitit %) in the beaches of Rachgoune and Beidar.
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The calculation of the index of perturbation isgodional to the species dominance therophytidlitha stations

studied. The dominant character is linked theraghtibn to swamping of annual species, disseminatedthe herds,

especially in the study area. In this regard, [gplains the by therophytisation ultimate stage efrddation of the

ecosystems with species sub-nitrophilous relatex/évgrazing.
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APPENDICES

Figure 1: Location of Studies Stations
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Table 1: Biological Types of Littoral in Percentage

Biological Types PH CH HE GE TH All
Beach of Béni- Saf % | osi [ 2a67| 608 [T2as| anea | 14
Beach ofRachgoune l\(l)/t;r 3.170 14A.f81 3.170 8 75.177 27
Valleys of Rachgoune l\(l)/t;r 8 ig 8 g ;1411 56
Beach of M'Khaled '\i/t:r 4.116 265 8.233 13.5 ég 24
Beach ofEgla ’\fl’/t:r 7.176 216.57 4.176 4.176 5%.214 21
Ghazaouet Beach Ouled Ayag ’\i/t:r 8 7%9 8 7%9 82.261 26
Beidar ’\fl’/t:r 2.194 14?70 2.194 8 75.714 34
Station of Béni-Saf % a7 oo a7 [os a7 ™
Station of Ghazaouet % |78 [ 2541 35 [ 75 | 88 |
Marsat Ben M'hidi l\(l)/t:r 31'34 30?76 8 3,]5-34 6::LL.%3 26
The Study Area ’\fl’/t: r 02.24 521%4 3%23 81.1(?3 3125.3515 556

Table 2: Disturbance Index of Stations Studied

Station Disturbance Index
Beach of Béni-Saf 71.62%
La Station of Rachgoune 92%
Les Vallées of Rachgoun 92.59%
Beach of M’Khaled 75%
Station of Béni Saf 83%
Station ofghazaouet 84%
Beach of Egla 85%
Beach of Ben Yard 92%
Beach of Beidar 94%
Marsat of Ben M’hidi 92%
The Study Area 79%

Table 3: Them Floristic Surveys of the Beach and Mkys of Rachgoune

Station: Valleys of Rachgoune. Beach and Siga
Exposition : North-South
Recovery: 60-70%
Altitude (m) 172 | 180 | 205 | 204 | 214 | 206 | 190 | 209 | 212 | 160 | 185 | 180 | 210 | 200 | 160
Genres Species Survey 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ammophila arenaria (L.) Link. Poacées +
AnagalisarvensisL. Primulacées 0 0 + + + +
Asperula hirsuta L. Rutacées 0 0 + + 1 1 + +
ﬁhedel us microcarpus Salzm et Liliacées 0 0 0 +
Avena sterilis L. Poacées 0 0 0 + +
Bromus rubens L. Poacées +
Cakile maritime Scop. Brassicacées 1
Calendula arvensis L. Astéracées 3 0 +
Calycotome spinosa (L.) Link. Fabacées 2 2 1 + 1 1
Calystegia soldanella L. Convolvulacées 1
gggtliunum umbellatum (Gibb). Gentianacées . 1 2 + . +
Chamaerops humilis L. Palmacées 0 0 0 1
gg;%./santhenum grandiflorum (L.) Astéracées . + +
Chrysanthemum coronarium L. Astéracées +
Cistus monspeliensis L. Cistacées 2 2 3 4 3 4 + 3 3 2 1 2 1
Cistus salvifolius L. Cistacées 2 2 2 2 + 1
Cladanthus arabicus (L). Cass. Astéracées 2 2 3 4 2 + + 3 1 2 3
Cuscuta sp (Tourn). L. Cuscutacées +
Dactylis glomerata L. Poacées 1 0 + +
Daucus carota L. Apiacées 2 0 2 + 1
Daucus carota subsp gummifer Apiacées 1 +
Lamk.
Echinops spinosus L. Apiacées 1 + +
Echinophora spinosa L. Apiacées 1 +
Echium wulgare Tourn. Borraginacées 3 0 + + + +
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Table 3: Contd.,

Ephedra fragilis Desf. Ephedracées 1 +
Erica multiflora L. Ericacées 1 1 1 2 2 1 +
Euphorbia paraliasL. Euphorbiacées 1 1 1
Euphorbia peplisL. Euphorbiacées 0 0 0 +
Fagonia cretica L. Zygophyllacées | 3 0
Gla diolus segetum Ker-Gawl. Iridacées +
Globularia alypum L. Globulariacées 2 0 +
Gnaphalium luteo-album L. Astéracées 0 0 0 0 + 1 + 1
Hedysarumsp L. Fabacées 2 1 2 + + 3
Inula crithmoides L. Astéracées + +
Juncus maritimus Lamk. Juncacées 1 + 2
Juniperus oxycedrus L. Cupressacées 4 3 4 4 4 4 4 4 3 4 4
Juniperus phoenicea L. Cupressacées 0 0 + 1 + 2 2
Lagurus ovatus L. Poacées 2 0 1 1
Limonium sinuatum (L.)Mill. Linacées 0 0 0 0 0 0 +
Linum strictum L. Linacées 3 0 + + 1 1
Lygeum spartum L. Poacées 1
Marrubiumwulgare L. Lamiacées 0 0 0 0 0 + + + 4
Medicago marina L. Fabacées 0 0 0 0 0 0 0 0 1 2 2 3
Medicago minima Grufb. Fabacées 0 0 0 0 0 0 0 + 1
Medicago littoralis Rhode. Fabacées 1
Mesembryanthemum nodiflorum L. Aizoacées 0 0 0 +
Muscari comosum (L.)Mill. Liliacées 0 0 0 0 0 0 0 +
Myrtus communis M. Myrtacées 0 + + + +
Olea europaea L. Oléacées 0 0 0 0 0 0 + +
Ononis spinosa L. Fabacées + 0 3
Ononis natrix L. Fabacées 0 0 0 0 + + 1 +
Paronychia argentea (Pourr.)Lamk. | Caryophyllacées| 2 0 1 + +
Phagnalon saxatile (L.) Cass. Astéracées 2 2 3 3 2 3 + + 2
Phragmites communis Poacées + + +
Pinus halepensis L. Pinacées 1 0
Pinus maritime L. Pinacées 2 0 3 1 1 4 2 2 1 1
Pistacia lentiscus L. Oléacées 0 0 + + +
Plantago argentea Desf. Plantaginacées 3 0 1
Plantago lagopus L. Plantaginacées + 1
Plantago marina L. Plantaginacées 0 2 2 + 1
Plantago psylliumL. Fabacées 0 1 2 +
Quercus coccifera L. Fagacées 3 2 2 3
Raphanus raphanistrum L. Brassicacées 0 0 0 +
Reichardia tingitana (L.) Roth. Astéracées 0 0 0 +
Rhamnus alaternus L. Rhamnacées 0 0 0 0 0 1 1 + +
Rhamnus lycioides L. Rhamnacées 1 1 1 + 1 1
Rosmarinus officinalis L. Lamiacées 1 +
Rubia peregrine L. Rubiacées 1
RubiaspL. Rubiacées 0 0 4 4 +
Salicornia ramosissima L. Chénopodiacéeg + +
Scabiosa slellata L. Dipsacacées 2 1 3 2 1 + 2 + 2 +
Scorpiurus vermiculatus L. Fabacées 1 +
Senecio leucanthemifolius Poiret. Astéracées + + +
Slene coeli-rosa (L.)A.Br. Caryophyllacées| + 2 1
Slene maritima L. Caryophyllacées| 2 2 2
Spartium junceum L. Fabacées + 1 3 4 3 3 1 2
Teucriumfruticans L. Lamiacées 0 1 + 1
Teucrium poliumL. Lamiacées + 1 +
Thymus ciliates Desf. Lamiacées 1 + + 3
Trifolium stellatum L. Fabacées 0 1 0 + 1 + + 1
Ulex parviflorus Pourret. Fabacées 0 0 0 1 +
Table 4: Them Floristic Surveys of the Beach Eglaradl M'Khaled

Station of Honaine: Beach M'Khaled and Egla

Exposition: North

Covering Rates: 25-30%

Substrate: Silicious

Altitude (m) 60 | 78 | 41 | 66 | 59 | 56 | 50

Genres Species Survey 1 2 3 4 5
Ampelodesma mauritanica (Poiret) .
Poacées

Dur.et Sch.

AnagallisarvensisL. Primulacées +

Arenaria emarginata Brot. Caryophyllacées 2 +

Asparagus stipularis Forsk . Liliacées + +

Asteriscus maritimus (L.) Less Astéracées 3 3 3 3 3

Astragalus lusitanicus Lamk Fabacées 1

Atractylisconcellata L. Astéracées 1

Blakstonia perfoliata L. Gentianacées +

Bupleurum protractum Hoffmet Link. Apiacées + + + 1

Calycotome spinosa (L.) Link. Fabacées + + 1 +

Centaurium umbellatum (Gibb). Beck Palmacées 1 + 1 1 1
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Table 4: Contd.,

Chrysanthemum coronarium L. Cistacées 1
Cistus monspeliensisL. Cistacées 1 1
Cladanthus arabicus (L). Cass Convolvulacées 1
Dactylisglomerata L. Poacées 3 1 + 2
Daucuscarota L. Apiacées + 1
Daucus carota subsp gummifer Lamk. Apiacées 1
Erica multiflora L. Ericacées 1
Erodium moschatum (Burm) L'Her. Géraniacées +
EryngiumtricuspidatumL. Apiacées

Eryngium maritimum L. Apiacées + + 3 3
Fagonia cretica L. Zygophyllacées +
Hedysarumsp L. Fabacées 4 3 2
Helianthemum pilosum (L.) Pers Cistacées 1 +
Hordeum murinumWitth. Poacées 1 +
Inula crithmoides L. Astéracées 1

Juniperus phoenicea L. Cupressaceées 2 3 2 1
Lavandula dentata L. Lamiacées + 1 + 1
Limonium sinuatum(L.)Mill. Plumbaginacées 1 +
Linum strictum L. Linacées 1 1
Loliumrigidum Gaud Poacées + 4
Lycium europaeumL. Solanacées 1 1
Lygeum spartumL. Poacées 2 1 3 3
Ononisnatrix L. Fabacées 2
Phagnalon saxatile (L.) Cass Astéracées + 1 2
Phillyrea angustifolia L. Oléacées + +
Pinus halepensisL. Pinacées 1

Pinus maritimalL. Pinacées +
Pistacia lentiscusL. Oléacées 1 2 1 1
Rosmarinus officinalisL. Lamiacées 1 1 1
Rubia peregrine L. Rubiacées 1
Rubia sp L. Rubiacées

Rumex bucephalophorus L. Polygonacées + 1
Scabiosa dellata L. Dipsacacées 1

Saturejagraeca L. Lamiacées 2 1 1
SedumacreL. Crassulacées 2 1 2 2
Senecio leucanthemifolius Poiret. Astéracées 1 1
Slene coeli-rosa (L.)A.Br. Caryophyllacées +

Slene maritima L. Caryophyllacées +
Smilax aspera L. Liliacées 2

Suaeda maritima (L.)Dumort. Chénopodiacées 1

Taraxacum officinalis L. Astéracées

Tamarix gallica L. Tamaricacées +

Teucrium poliumL. Lamiacées +
Thymelaea hirsute Endl. Thymeleacées +

Ulex parviflorus Pourret. Fabacées 1 1

Table 5: Them Floristic Surveys of Beach of Moskard; the Border; Beider and Marsat Ben M’hidi

Station: Beach of

Moskarda and the Border

Exposition: North

Covering Rates: 10-30%

Altitude (m) 6 16 | 40 101 | 59 350 | 400 340 410
Genres Species Survey Families 1 2 & 5 6 7 8 9 10

AlliumnigrumL. Liliacées + +

AlliumroseumL. Liliacées +

Alopecurus pratensisL. Poacées +

Ammophila arenaria (L.) Link. Poacées 2

Ampel odesma mauritanica (Poiret) Poacées 1

Dur.et Sch.

AnagallisarvensisL. Primulacées 1 +

AntirrhinummajusL. Scrofulariacées 3

Arenaria emarginata Brot. Caryophyllacées + 1

Artemisia herba alba Asso Astéracées +

Asparagus stipularis Forsk . Liliacées + 1

Asperula hirsuta L. Rubiacées 1 +

Asteriscus maritimus (L.)Less Astéracées 2 2 2 1 1 +

Astragalus lusitanicus Lamk Fabacées 1 1 +

Atriplex halimusL. Chénopodiacées 3 2 1 + 1

Avena sterilisL. Poacées 1

Ballota hirsute Benth Lamiacées 1

Bellisannua L. Astéracées 1

Blakstonia perfoliata L. Gentianacées 1 1
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Table 5: Contd.,

Bromus madritensisL. Poacées

Bromus rubensLL. Poacées

Cakile maritime Scop Brassicacées 1 2

Calendula arvensisL. Astéracées

Calycotome spinosa (L.) Link. Fabacées 2 +
Calystegia soldanella L. Astéracées 2

Catananche coerula L. Astéracées +
Centaurea pullata L. Gentianacées 1 1 + 1
Centaurium umbellatum (Gibb). Beck | Palmacées 2 1
Chamaerops humilisL. Chénopodiacées 1

Chenopodiumalbum L. Astéracées 3 1

ggzsanthenum grandiflorum (L.) Astéracées 1

Chrysanthemum coronariumL. Cistacées 2 2 1 2
Cistus monspeliensis L. Cistacées * 1

Cistus salvifolius L. Astéracées * 1 1
Convolvulus althaeoides L. Convolvulacées 1

Dactylisglomerata L. Poacées 1

Daucuscarota L. Apiacées 2
Daucus carota subsp gummifer Lamk. | Apiacées + 1 1 1
Echinops spinosus L. Apiacées 1

Echiumwulgare Tourn. Borraginacées 1 *

Ephedra fragilis Desf Ephedracées

EryngiumtricuspidatumL. Apiacées 1 1
Eryngium maritimumL. Apiacées 1

Euphorbia peplisL. Euphorbiacées * 1

Gnaphalium luteo-album L. Astéracées 2
Halimium halimifolium (L.) Willk. Cistacées * 1

Helianthemum pilosum (L.) Pers Cistacées 1

Hippocrepis multisiliquosa L. Brassicacées

Inula crithmoides L. Astéracées 1

Juncus maritimus Lamk. Juncacées * 2 +
Juniperus phoenicea L. Cupressacées * 1
LagurusovatusL. Poacées * 2 2
Lavandula dentate L. Lamiacées 1

Lavatera maritima Gouan Malvacées 2 +
Lobularia maritime (L.)Desv Brassicacées 4 2 1

Loliumrigidum Gaud Poacées 2 1
Lycium europaeumLL. Solanacées

Lygeum spartum L. Poacées 1

Matthiola sinuata (L.) R. Br. Fabacées 3 3 2 4

Medicago marina L. Fabacées 3 2

Medicago littoralis Rhode Fabacées 2
Mercurialisannua L. Euphorbiacées 1

Ononisvariegata L. Fabacées 3 3 2 2

Orobanche sp Orobanchacées +

Periploca laevigata Auct. Asclépiadacées

Paronychia argentea (Pourr.)Lamk. Caryophyllacées 1

Phagnalon saxatile (L.) Cass Astéracées +

Phillyrea angustifolia L. Oléacées 1 2

Phragmites communis Poacées 3

Pinus maritime L. Pinacées + +
Plantago argentea Desf Plantaginacées

Plantago lagopus L. Plantaginacées

Plantago marina L. Plantaginacées

Raphanus raphanistrum L. Brassicacées 2 2 1

Reseda alba L. Résédacées 1

Reichardia tingitana (L.) Roth. Astéracées 1

Rosmarinus officinalis L. Lamiacées +

Rubia sp L. Rubiacées 2

Rumex bucephalophorusL. Polygonacées

Ruta chalepensisL. Rutacées 1
Salicorniaramosissma L. Chénopodiacées +

Scabiosa dlellata L. Dipsacacées 2
Scorpiurus vermiculatus L. Fabacées 2 1 1 2

SedumacrelL. Crassulacées 1
Senecio leucanthemifolius Poiret Astéracées 1 1

Smilax aspera L. Liliacées * 1

SpartiumjunceumL. Fabacées + 2 1 1 2
Stipa tortilis Desf Poacées 1

Suaeda maritima (L.)Dumort. Chénopodiacées 1

Taraxacum officinalisL. Astéracées * 1
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Table 5: Contd.,

Thymelaea hirsute Endl. Thymeleacées 1 1
Thymus ciliates Desf Lamiacées 1
Trifolium angustifolium L. Fabacées * 2 +
Ulex parviflorus Pourret. Fabacées 1

Table 6: Them Floristic Surveys of Beach of Ouled & Ayad

Station: Ouled Ben Ayed

Exposition: North East

Covering Rates: 40-50%

Substrate: Silicious

Altitude (m) 185 | 16 | 40 | 20

Genres Species Survey 1 2 3 4
Alopecurus pratensisL. Poacées + +
Arenaria emarginata Brot. Caryophyllacées + + +
Asteriscus maritimus (L.) Less Astéracées 1 + + +
Atriplex halimusL. Chénopodiacées + +
Avena sterilisL. Poacées + + +
Bromus madritensisL. Poacées 1 + 1
Bromus rubensLL. Poacées + 1
Cakile maritima Scop Brassicacées + + +
Centaurea pullata L. Astéracées + + + +
Chrysanthemum grandiflorum (L.) Batt. Astéracées 1 1 + +
Dactylisglomerata L. Poacées 1 + 1
Erodium moschatum L. Géraniacées + + + +
Frankenia laevigata L. Frankeniacées + + + +
Gnaphalium luteo-album L. Astéracées + + +
Hedysarumsp L. Fabacées 1 1 1 +
Hippocrepis multisiliquosa L. Brassicacées + + +
Hordeum murinum Witth. Poacées 1 1 + +
Inula crithmoides L. Astéracées + + +
LagurusovatusL. Poacées 1 1 1 +
Lavatera maritima Gouan Malvacées 1 1 + +
Lobularia maritima (L.) Desv Brassicacées + + +
Loliumrigidum Gaud Poacées + + 1
Lotus ornithopoides L. Fabacées + + +
Malva sylvestris L. Malvacées + + +
Matthiola sinuata (L.) R. Br. Fabacées 1 + +
Medicago marina L. Fabacées + 1 1 +
Medicago littoralis Rhode Fabacées + + + +
Medicago minima Grufb. Fabacées + +
Oxalis pes-capraelL. Oxalidacées + + +
Orchispurpurea L. Orchidacées + + +
Ononis natrix L. Fabacées 1 +
Paronychia argentea (Pourr.) Lamk. Caryophyllacées + +
Phagnalon saxatile (L.) Cass Astéracées + + +
Plantago lagopus L. Plantaginacées + + +
Plantago marina L. Plantaginacées + + +
Plantago psylliumL. Plantaginacées + 1 +
Raphanus raphanistrum L. Brassicacées 1 1 1 +
Reichardia tingitana (L.) Roth. Astéracées + + +
Senecio leucanthemifolius Poiret. Astéracées + + +
Slene maritima L. Caryophyllacées + + +
Suaeda maritima (L.) Dumort. Chénopodiacées + + +
Trifoliumangustifolium L. Fabacées + +
Trifoliumstellatum L. Fabacées + +
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i Beach of Beni Saf i Beach of Sidi Boucif i Beach of Sidi Safi
Exposition: North Expositi North I Expositi North
Covering Rates: 05-10% Covering Rates: 20-25% Covering Rates: 10-20%
Altitude (m) 190]209|212]|160/191|191|200|200|210]210|210]200|200|271|273|270|260|215|202|180
GENRES SPECIES Survey 1 2 3 4 5 6 7 8 9 |1oj11 1213|1415 16| 17| 18] 19| 20
Andropogan hirtus L. Poacées + + 1
Anagallis arvensis L. Primulacées + + +
Arenaria emarginata Brot. Caryophyllacées 1 + 1 1 + + 1 1 + + +
Asparagus stipularis Forsk . Liliacces 1 + 1 1 1 + -1 + +
Asteriscus maritimus ( L.) Less. Astéracées + + + -+ + + + 1 + 1 1 1 -+
Arractvilis concellata L. Asteracces + +
Atractyviis pyenocephalus L. Astéracées + +
Arriplex halimus L. Chénopodiacées + +
_Avena sterilis L. Poacces -+ + +
Bellis arvrua L. Astéracées —+ + + + —+ +
Buplewurum protractum Hoffre . et Link. Apiacées 1 1 +
Bromus rubens L. Poacées —+ + 1
Calveotome spinosa (L.) Link. Fabaceces —+ + +
Calvstegia soldanella L. Astéracées 1 + +
Carananche coerula L. Astéracées 1 + + —+ + + + —+ + + +
Cenraurea pullara L. Gentianacées + +
Chamaerops humilis L. Chénopodiacées | + + 1 3 + + 1
Chenopoditm album L. Asteracces +
Chrysanthemuwm grandiflorum (L.) Baitt. Astéracées +
Chry. henum coronarium L. Cistacees, + 1 +
Cuscura sp (Towurn). L. Cuscutacées + -
Daceviis glomerata L. Poacées -+ + +
Daucus carota subsp gummifer Lamk. Apiacées 1 1 + + 1 2 1 1
Delphinium peregrirman L. Renonculacées + +
Echinophora spinosa L. Apiacees 1 + +
Echiwm vulgare Towrrn. Borraginacées 1
Ephedra jfragilis Desf. Ephedracées + 1
Erica arborea L. Ericacées +
Erica multiflora L. Ericacées 1 + + 1 + -+ + + +
Erodizm moschatwm (Burw) L'Her. Geéraniacées
Eryngium tricuspidatum L. Apiacées -+ + + -+ + + +
Eryvngium maritimuwm L. Apiacees 1
Fagonia cretica L. Zypgophyllacées +
Globularia alvpum L. Globulariacées 2 + 3 + 1 1
Guaphaliuwm lureo-albion L. Astéracées =+ + + + + + +
Halimiwm halimifolizm (L.) Willk. Cistacées 1 1 1 —+
Hedvsarum sp L. Fabacées 2 3 1 + +
Hordewrm murirnum Witth. Poacées + +
Inula crithmoides L. Astéracces 1 +
Juricus maritimus Larik. Juncacées 2 1
Jurniperus phoenicea L. Cupressacées 1 2 2 1 -+ + 1 2 2 1
Lagurus ovarus L. Poacées 1 + + 2 1
Lavandula stoechas L. Lamiacées + + +
Lavandula dentata L. Lamiacces 1 + + 1
Limonium sinuatwm (L.) MilL Phimbaginacées + + 1 +
Lirgzom strictwm L. Linacées +
Lobularia maritima (L) Desv. Brassicacées + 1 + 1 +
Lotus ormithopoides L. Fabacées 1 + 1
Malva syivestris L. Malvacees 1
Marrubiuwm vilgare L. Lamiacées 3 3 1
Medicago marina L. Fabacces + | + ]+ 1 +1 + + 1 1 1
Medicago littoralis Rhode. Fabacées + + -+ + + +
Mesembryvanthemum nodifTorm L. Ajroacées 1 + +
Ownonis spinosa L. Fabacces 1 +
Periploca laevigata Auct. Asclépiadacées + 1 1
Paromvchia argentea (Pourr.)Lamk. Carvophvllacées —+ + + + + + + +
Phagnalon saxatile (L.) Cass. Astéracées 1 + + 2
Pirnus maritima L. Pinacées 1 + +
Pistacia lentiscus L. QOléacees 1 2 1 + + +
Plantago argeniea Desf. Plantaginacées + 1
Plantage marina L. Plantaginacces 1 + 1 1 + 1 2
Plantago psyllizem L. Plantaginacées + + -+ +
Raphanus raphanistrum L. Brassicacées 1 + + + + + + + + + 1 +
Reseda alba L. Reésédacées +
Reichardia tingitana (L.) Roth. Astéracées -+ + + -+ + + + +
Reseda lutea L. Reésédacées + + + 1 +
Rhamrnus alatervius L. Rhamnacées 1 2 +
Rhamns veioides L. Rhamnacees + + + =
Rosmarinus officinalis L. Lamiacées + 1 1
Rubia peregrina L. Rubiacées + +
Rumex bucephalophorus L. Polvgonacées 1 1 + + + + +
Ruta chalepensis L. Rutacées 1 1 1 + + +
Salicornia ramosissima L. Chénopodiacées + 1
Satureja graeca L. Lamiacées + 1 1
Scorpiuris vermlcularus L. Fabaceces + 3 1
Sedum acre L. Crassulacées + 1 + + +|1 +1 + + + 1 +
Senecio leucanthemifolius Poiret. Astéracées 1 1
Silene maritima L. Carvophyvllacées 3 2 1 2 1 1
Smilax aspera L. Liliacées 4 3 + + 3 4
Stipa rorrilis Desf. Poacges + +
Taraxacum officinalis L. Astéracées + + -+ + -+ + + + + 1 + -+
Tamarix gallica L. Tamaricacées + 1
Teucrium politm L. Lamiacées + 1 + 1 3 + 1 1 1
Trifolium stellatwm L. Fabacées 2 1 + 1
Ulex parviflorus Pourret. Fabacées +1+1 +







